Hypoxia-ischemia induces hypo-phosphorylation of collapsin response mediator protein 2 in a neonatal rat model of periventricular leukomalacia.
Collapsin response mediator protein2 (CRMP2) is a brain-specific protein involved in neuronal polarity and axonal guidance, and phosphorylation of CRMP2 regulates the function and the activity. CRMP2 has shown to be implicated in several neurodegenerative diseases (Alzheimer's disease, epilepsy and ischemia) and this study was designed to assess the role of CRMP2 in periventricular leukomalacia (PVL). We developed a PVL model using 3-day-old rats to investigate the expression and phosphorylation of CRMP2 in the newborn brain. Hypoxia-ischemia was applied by unilateral carotid ligation followed by exposure to 5% oxygen for 30min. Pathological changes were evaluated from 0h to 21d post-HI, and white matter damage including severe necrosis, white matter rarefaction and lateral ventricle dilatation were found. In the PVL model astrogliosis and axonal damage were detected in the injured white matter by immunohistochemistry at 48-168h post-HI, and delayed myelination was verified by Western blotting after 21-day post-HI. We confirmed that this model showed neuropathological features of PVL. Next, significant changes of CRMP2 were observed in the brain of the PVL model. Western blotting and immunohistochemistry showed that cleavage and hypo-phosphorylation of CRMP2 occurred after 48h post-HI in the PVL brain. Our results suggest that cleaved CRMP2 could represent hypo-phosphorylated-CRMP2 and HI could induce activation of CRMP2 in the PVL brain. The activated CRMP2 may play an important role in neuronal plasticity in PVL. Our findings suggest that future treatment strategies of PVL should target the phosphorylation mechanism of CRMP2.